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Description 

BACKGROUND OF THE INVENTION 

s The present invention relates generally to disposable wet wiping cloths and the like. More particularly, it is con- 

cerned with a new and improved nonwoven fibrous web material having sufficient wet strength to be used as a wet 
wipe, yet is capable of disintegration within a septic system after a brief period of time. 

Wiping material of this type typically is prepackaged in a moist environment and is commonly used by consumers 
for cleansing or wiping parts of the body, particularly when wash water is not readily available or cannot be conveniently 
io used. Travelers find such wipes especially convenient. These wipes have been used for applying or removing makeup 
or in cleansing other parts of the body, for example, as a substitute for conventional dry toilet paper 

As will be appreciated, these premoistened wipes often are disposed of through a sewer or septic system. Thus, 
while they must have sufficient wet strength to resist tearing and puncturing during use, they also must easily and 
readily disintegrate within the disposal systems and preferably, when disintegrated, be totally biodegradable. Dispos- 
es able wipes of this type for personal hygienic use have been known for some time. Typically, they consist of nonwoven 
webs of fibrous material saturated with a cleansing solution and packaging in their wet condition for easy dispensing. 
The sheet material is stacked and wrapped in a liquid type package together with a wetting liquid that often includes 
bacteriacides and other biological control agents as well as perfumes, organism growth inhibitors, and the like. 

Some wet wipes described heretofore have utilized a pH sensitive water soluble binder adhesive to achieve the 
20 requisite wet strength during packaging and use. The binders of such systems exhibit a resistance to weakening during 
storage, but are much more loosely bonded when the wipe has been immersed in a relatively large amount of sub- 
stantially neutral water, allowing the wipe to readily break up in the turbulent water movement of the septic or sewer 
system. One such wet wipe is described in Adams et al U.S. 4,117,187 issued September 26, 1978. Others have 
suggested the complete elimination of any binder system and rely instead on the hydroentanglement of the fibers within 
25 the wet wipe to achieve the requisite strength to process the web into a premoistened towelette for one time use. Such 
wet wipes readily disentangle when exposed to mild agitation so that they can be readily disposed of in the sewer and 
septic systems. A wipe of this type is described in U.S. Patent 4,755,421 , the disclosure of which is incorporated herein 
by reference. That patent describes a binder free hydroentangled web material consisting essentially of a blend of 
rayon fibers and papermaking pulp. While such materials exhibit acceptable absorption characteristics, the strength 
30 of such materials, particularly the wet strength thereof, is relatively poor as will be appreciated from the very rapid 
disintegration or breakup times exhibited by such materials. 

Unfortunately, the addition of wet strength agents to nonwoven fibrous web materials to improve the wet properties 
of those materials significantly and deleteriously reduces the absorption characteristics of the fibrous web materials. 

35 SUMMARY OF THE INVENTION 

The present invention overcomes these previous problems in the art and yet achieves excellent wet strength, bulk 
or thickness, uniform liquid release, and pleasant cloth-like, tactile properties. In addition, the present invention can 
provide for a wipe material of the type described that qualifies as a totally biodegradable product and maintains an 

40 excellent absorption capacity coupled with substantially improved wet strength characteristics. 

The nonwoven fibrous web material of the invention exhibits improved wet strength, wet thickness and wet tough- 
ness, indicative of substantially improved serviceability and resistance to breaking and tearing during converting op- 
erations and handling of the material on automated equipment. 

The disposable nonwoven material of the present invention not only retains the desirable absorption capacity that 

45 permits it to absorb and hold a weight of water equal to about five or six times or more the dry weight of the nonwoven 
material, but also provides sufficient strength to prevent rupturing thereof during use and premature disintegration 
thereof coupled with an ability to disintegrate within the septic or sewer system in a relatively short period of time and, 
depending on the composition, totally biodegrade after two or three weeks. 

Other advantages of the present invention will be in part obvious and in part pointed out more in detail hereinafter. 

50 in one aspect, the present invention provides a nonwoven wipe material suited for wet household and personal 

care use comprising a fibrous web material of pulp fibers having at least 5 percent by weight man-made fibers and 
from 0.01 to 2 percent by weight of a wet strength agent that does not significantly reduce the absorption capacity of 
the web material, the fibers within the web material being hydroentangled and the web material exhibiting an absorptive 
capacity greater than 450 percent. 

55 in another aspect, the present invention also provides a method of forming a nonwoven wipe material comprising 

the steps of forming a fiber dispersion comprising pulp fibers and at least five percent by weight of man-made fibers, 
adding to the dispersion less than two percent by weight of a wet strength agent, forming a web of the fibers from the 
dispersion, hydroentangling the fibers within the web at an entanglement energy level up to 0.2 horsepower-hours per 
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pound of web (up to 1 .184 MJ/kg), said energy being sufficient to impart to the web when dry an absorptive capacity 
of at least 450 percent, preferably at least 500 percent. 

A better understanding of the invention will be obtained from the following detailed description which sets forth an 
illustrative embodiment of the invention. 

5 

DESCRIPTION OF PREFERRED EMBODIMENT 

The non woven fibrous web materials formed in accordance with the invention are made by a wet paper making 
process that involves the general steps of forming a fluid dispersion of the requisite fibers, depositing the dispersed 

io fibers on a fiber collecting wire in the form of a continuous sheet-like web material and hydroentangling the material 
without any postformation bonding treatment. The fiber dispersion incorporates up to 2% by weight, preferably about 
1% by weight, of a wet strength additive and, following sheet formation, is hydroentangled to provide the desired 
synergistic strength and absorbency characterisitics. 

The fiber dispersion may be formed in a conventional manner using water as the dispersant or by employing other 

is suitable liquid dispersing media. Preferably, aqueous dispersions are employed in accordance with known paper mak- 
ing techniques and, accordingly, a fiber dispersion is formed as a dilute aqueous suspension or furnish of paper making 
fibers. The fiber furnish is then conveyed to the web-forming screen or wire, such as a Fourdriner wire of a paper 
making machine, and the fibers are deposited on the wire to form a fibrous web or sheet which is subsequently hy- 
droentangled. The sheet or web is dried in a conventional manner, but is not treated with any postformation bonding 

20 agent. 

The fiber furnish is a blend of natural pulp and man-made fibers. The pulp component of the fiber furnish is the 
major component and can be selected from substantially any class of pulp and blends thereof. Preferably the pulp is 
characterized by being entirely natural cellulosic fibers and can include cotton as well as wood fibers, although softwood 
paper making pulp, such as spruce, hemlock, cedar and pine are typically employed. Hardwood pulp and non-wood 

25 pulp, such as hemp and sisal may also be used. 

As mentioned, the nonwoven web material also contains a significant concentration of man-made fibers blended 
with the wood pulp. The typical man-made fiber is regenerated viscose rayon. However, as will be appreciated, the 
man-made fiber component is not limited to viscose rayon, but can include other cellulosic fibers. For example, cellulose 
acetate, polyester, nylon or polypropylene fibers also may be used. To assure complete biodegradability, the man- 

30 made fibers preferably are of a cellulosic character and non-cellulosic fibers are not employed. 

Although substantially all commercial paper making machines, including rotary cylinder machines, may be used, 
it is desirable where very dilute fiber furnishes are employed to use an inclined fiber-collecting wire, such as that 
described in U.S. Patent No. 2,045,095 issued to F.H. Osborne on June 23, 1936. The fibers flowing from the headbox 
are retained on the wire in a random three-dimensional network or configuration with slight orientation in the machine 

35 direction while the aqueous dispersant quickly passes through the wire and is rapidly and effectively removed. 

As mentioned, the fiber furnish consists of a mixture of not only natural cellulosic fibers, but also man-made fibers 
such as viscose or acetate rayon. The man-made fibers are preferably of a low denier of about 1-6 denier per filament 
(dpf) (0,1111 to 0.6666 tex). Generally, the lower denier materials are of slightly shorter length than the higher denier 
in view of the tendency of the lower denier fibers to entangle prior to deposition on the web forming screen. For example, 

40 3 dpf (0.3333 tex) rayon fibers can be used at lengths of about 1/2 inch (12.7 mm), while it is preferred to use a 1 .5 
dpf (0.1667 tex) fiber at a length of about 5/16 inch (7.9 inch). As will be appreciated, longer fibers may be used where 
desired so long as they can be readily dispersed within the aqueous slurry of the other fibers. Although the amount of 
synthetic fibers used in the furnish may also vary depending upon the other components, it is generally preferred that 
less than 50 percent by weight be employed. Typically, the man-made content is at least 5 percent by weight with 5-30 

45 percent by weight of rayon being used in most cases. 

In addition to the man-made fibers and the conventional paper making fibers of bleached kraft, the furnish of the 
present invention may include two distinctively different types of natural fibers that uniquely combine to provide the 
desired absorbency, bulk and wet tactile properties sought after in the wet tissues of the type described. As mentioned, 
some strength is imparted by the kraft fibers. However, additional strength and absorbency is achieved in accordance 

so with the present invention by including long vegetable fibers and particularly the extremely long, natural, unbeaten 
fibers such as manila hemp, caroa, flax, jute and Indian hemp. These very long natural fibers supplement the strength 
characteristics provided by the bleach kraft and, at the same time, provide a limited degree of bulk and absorbency 
coupled with a natural toughness and burst strength. Accordingly, the manila hemp or comparable fibers may be in- 
cluded in varying amounts, typically at about 5-30 percent by weight. Generally, the inclusion of such fibers is preferred, 

5S but the total amount thereof is kept at about 10 percent by weight in order to achieve a proper balance of desired 
properties in the end product. 

Using a conventional paper making technique, the fibers are dispersed at a fiber concentration within the range 
of 0.5-0.005 percent by weight, and are preferably used at a fiber concentration of about 0.2-0.02 percent by weight. 
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As will be appreciated, paper making aids, such as dispersing agents, may be incorporated into the fibrous slurry 
together with the aforementioned wet strength agents. These materials constitute only a minor portion of the total solid 
weight of the fiber furnish, typically less than one percent by weight, and facilitate uniform fiber deposition while providing 
the web in its wet condition with sufficient integrity so that it will be capable of retaining its integrity during the hydroen- 

5 tangling operation. These dispersants may include natural materials, such as guar gum, karaya gum and the like as 
well as man-made resin additives. The dilute aqueous fiber furnish is fed to the headbox of the paper making machine 
and then to the fiber-collecting wire thereof where the fibers are deposited to form a continuous web or sheet. Preferably 
the base web material is hydroentangled prior to the drying operation, although drying may occur immediately after 
web formation in a conventional manner by passing the newly formed web over a number of heated dryer drums. 

10 However, in accordance with the preferred mode of operation, the sheet material prior to drying is hydroentangled so 
that during the subsequent drying operation, the wet strength additive incorporated therein will tend to cure and provide 
the desired wet strength characteristics without significantly hampering or detracting from the high absorbency char- 
acteristics imparted to the web by the hydroentangling operation. 

The wet strength agent added to the fiber furnish prior to web formation may include any one of a number of well- 
's known materials suited for pre-formation addition to the fiber furnish. This may include various resins, such as the 
polyacrylamide sold by American Cyanamide under the trade designation Parez 631 ; however, the preferred material 
is a polyamide-epichlorohydrin resin. It is a cation ic, water-soluble thermosetting reaction product of epichlorohydrin 
and a polyamide and contains secondary amine groups. A typical material of this type is sold by Hercules Chemical 
Company under the trademark "Kymene 557". Resins of this type are more fully described in Jones et al U.S. 4,21 8,286 

20 issued August 18, 1980, the disclosure of which is incorporated herein by reference. The water soluble, cation ic ther- 
mosetting epichlorohydrin-containing resin is usually employed in amounts well less than 2 percent, that is, in the range 
of 0.01-1 .5 percent by weight, with the preferred amount being in the range of 0.5-1 .3 percent by weight. 

Typically, the hydroentangling operation is carried out in the manner set forth in Viazmensky et al U.S. Patent 
5,009,747 issued April 23, 1991 . While that patent relates to a fiber web having a significantly higher man-made fiber 

2S content, preferably within the range of 40-90 percent man-made fiber, the hydroen-tangling operation described therein 
can efficaciously be employed with the web material of the present invention. Thus, as also stated in the aforementioned 
U.S. 4,755,421 , the hydroentanglement treatment entangles together the fibers forming the web in such a manner as 
to provide total energy input of less than about 0.2 horsepower-hours per pound of web (1 .1 84 MJ/kg). The total energy 
required to treat the web can range from as low as 0.002 and typically falls within the range of 0.01 -0.15 horsepower- 

30 hours per pound of web (0.0592 to 0.888 MJ/kg). 

The basis weight for the nonwoven web material of the present invention typically is in the range of about 20-110 
grams per square meter. The preferred material exhibits a basis weight of about 35-95 grams per square meter. 

The expression "absorptive capacity" as used herein refers to the capacity of the material to absorb liquid (i.e., 
water or aqueous solution) over a period of time and is related to the total amount of liquid absorbed and held by a 

35 material at its point of saturation. The total absorptive capacity is determined by measuring the increase in the weight 
of the sample material resulting from the absorption of a liquid. The general procedure used to measure the absorptive 
capacity conforms to Federal Specification No. UU-T-595C and is expressed as a percent of the weight of liquid ab- 
sorbed divided by the weight of the sample in accordance with the following equation: 

Total absorbency = Wet weight - Dry weight x 1Q0 

' Dry weight 

Disposable wet wipes of the type described in the application will typically have an absorptive capacity of at least 500 
percent, with most webs having an absorptive capacity of about 600 percent and more. These webs are readily adapted 

45 for generally family use as a wet hygienic wiping towel that will retain its strength characteristics despite packaging 
and prolonged storage in a wet condition. Surprisingly, these desired strength characteristics are achieved within a 
product that exhibits a very low density and high bulk characteristics. The resultant wipes are odor free, although 
preservatives as well as perfumes or scents may be added. The moisturizing or wetting ingredients are mainly water 
that may contain other conventional ingredients such as bactericides, fungicides, bacteriostats, glycerine, lanolin, and 

so the like. 

The following examples are given for purposes of illustration only in order that the present invention may be more 
fully understood. These examples are not intended to in any way limit the practice of the invention. Unless otherwise 
specified, all parts are given by weight. 

ss EXAMPLE I 

A fiber furnish was prepared from 95% Alberta Hibrite wood pulp and 5% of 1.5 denier (0.1667 tex) 3/8 inch (9.5 
mm) rayon fibers. To the furnish was added 1 .0% by weight of a water soluble cation ic thermosetting wet strength resin 
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(Kymene-557). The fibers were dispersed at a concentration of about 0.02% and formed into a nonwoven web material. 
The resultant web material was hydroentangled using the procedure outlined in U.S. 5,009,747 at an energy level of 
0.0258 horsepower-hours per pound of web (0.153 MJ/kg) and then the web was dried. Absorption capacity measure- 
ments were taken of the web material and the result is set forth in Table 1 as Sample 1 -D. Comparative absorption 
s capacity results are set forth for Samples 1 -A through 1 -C where either the wet strength agent or the entanglement or 
both were omitted. 



Table 1 



Sample 


Wet Strength Additive 


Entanglement 


Absorption Capacity 


1-A 


None 


None 


450% 


1-B 


Yes 


None 


325% 


1-C 


None 


Yes 


463% 


1-D 


Yes 


Yes 


598% 



15 

As can be seen from Table 1 , the addition of the wet strength agent to the non-entangled nonwoven web results 
in an expected loss of absorption capacity. However, the combination of wet strength additive and hydroentanglement, 
as shown in Sample D, results in an unexpected improvement in the absorption capacity of the web material made in 
accordance with the invention. 

20 

EXAMPLE II 

The procedure of Example I was repeated with substantially the same comparisons except that the composition 
of the fiber furnish was varied to show the effect of altering the pulp and rayon content. The entanglement energy level 
25 employed was 0.11 15 horse-power-hours per pound of web (0.66 MJ/kg) on all samples. The properties of the resultant 
materials are set forth in Table 2. 

As will be noted from Table 2, the combination of wet strength agent and entanglement enhances the wet properties 
of the material but surprisingly does not significantly adversely impact the improved absorption capacity of the resultant 
web materials. 

30 

EXAMPLE III 

To determine the effect of varying the amount of wet strength additive, a series of nonwoven web materials were 
prepared in accordance with the procedure of Example I. In each instance the web materials were identically hydroen- 
55 tangled and the only variable was the amount of wet strength resin added to the fiber furnish. As reported in Table 3, 
even small amounts of resin were effective to improve the wet tensile of the nonwoven web material with the properties 
appearing to optimize at approximately 1 % of resin addition. 



Table 3 



45 



(%) Resin Amt. 


(g/25mm) Wet tensile 


(g/cm/cm 2 ) Wet Toughness 


(%) Wet Elongation 


MD 


CD 


MD 


CD 


MD 


CD 


0 


120 


120 


10 


10 


23 


27 


0.3 


270 


225 


10 


15 


8 


20 


0.7 


400 


338 


17 


23 


9 


21 


1.0 


510 


425 


21 


30 


9 


21 


1.3 


550 


380 


17 


24 


7 


19 



so EXAMPLE IV 

The effect of the wet strength resin on the breakup time of the nonwoven web material when slightly agitated in 
water is exemplified in Table 4. 

55 
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In this example, two slightly different fiber furnishes were prepared both with and without a wet strength additive. 
All sheets were hydroentangled in exactly the same manner at an energy level of 0.0636 horsepower-hours per pound 
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of web and the wet strength characteristics thereof were measured. 



Table 4 



85% Howe Sound Pulp 80% Howe Sound Pulp 






15% Rayon 1.5dx9mm 20% Rayon 1.5dx12mm 








No Kymene 


1% Kymene 


No Kymene 


1% Kymene 


Wet tensile MD 


300 


790 


490 


1060 


(g/25 mm) CD 


310 


1010 


450 


930 


Wet toughness MD 


29 


50 


42 


94 


(g/cm/cm 2 ) CD 


26 


78 


42 


84 


Breaking time (sec) 


25 


NB 


30 


NB 


NB - Does not break up in the water 



EXAMPLE V 



The effect of the addition of the wet strength agent on the toughness of the nonwoven fibrous web material was 
determined by preparing two separate fiber furnishes. The measurements were made on the nonwoven web material 
after hydroentanglement as set forth in Example I. 

As clearly evidenced by the figures set forth in Table 5, the addition of the wet strength agent significantly enhances 
the wet toughness of the nonwoven web material. 



Table 5 



30 





Wet Toughness (g/cm/cm 2 ) 




No Additive 


1% Additive 


Wood Pulp/Rayon Ratio 


MD 


CD 


Avg. 


MD 


CD 


Avg. 


70/30 


35.9 


41.2 


38.6 


75.3 


45 


60.2 


95/5 


9.8 


11.8 


10.8 


49.9 


30.7 


40.3 



As will be appreciated to persons skilled in the art, various modifications, adaptations and variations of the foregoing 
specific disclosure can be made without departing from the teachings of the present invention. 



Claims 

1 . A nonwoven wipe material suited for wet household and personal-care use, comprising a fibrous web material of 
pulp fibers having at least 5 percent by weight man-made fibers and from 0.01 to 2 percent by weight of a wet- 
strength agent, the fibers within the web material being hydroentangled and the web material exhibiting an ab- 
sorptive capacity greater than 450 percent. 

2. The wet wipe material of claim 1 wherein the amount of wet strength agent is present within the range of 0. 1 -1 .5 
percent by weight. 

3. The wet wipe material of claim 1 wherein the amount of wet strength agent is present within the range of 0.5-1 .3 
percent by weight. 

4. The wet wipe material of claim 1, 2 or 3 wherein the wet strength agent is a water-soluble reaction product of 
epichlorohydrin and a polyamide. 

5. The wet wipe material of claim 1 , 2, 3 or 4 wherein the entanglement is an amount resulting from an entanglement 
energy level in the range of 0.002-0.2 horsepower-hours per pound of web (0.00118 to 1.18 MJ/kg). 

6. The wet wipe material of claim 5 wherein the entanglement energy level is in the range of 0.01-0.15 horsepo we r- 
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hours per pound of web (0.0592 to 0.888 MJ/kg). 

7. The wet wipe material of any of claims 1 to 6 wherein the man-made fibers comprise less than 50 percent by weight 
of the total fiber content. 

5 

8. The wet wipe material of any of claims 1 to 7 wherein the man-made fibers are regenerated cellulosic fibers and 
comprise 5-30 percent by weight of the total fiber content. 

9. The wet wipe material of any of claims 1 to 8 wherein the pulp fibers in the web are selected from the group 
10 consisting of wood and non-wood natural fibers. 

10. The wet wipe material of any of claims 1 to 9 wherein the man-made fibers are cellulosic fibers, e.g. rayon fibers. 

11. The wet wipe material of any of claims 1 to 10 wherein the basis weight of the material is in the range of 20-110 
grams per square meter and the absorptive capacity is at least 500 percent. 

12. The wet wipe material of claim 11 wherein the basis weight is in the range of 50-90 grams per square meter and 
the absorptive capacity is at least 600 percent. 

20 1 3. A nonwoven wipe material according to claim 1 comprising a totally cellulosic fiber web material comprising 70-95 
percent by weight of pulp fibers and 5-30 percent by weight of rayon fibers and containing 0.5-1 .3 percent by weight 
of a wet strength agent, the fibers within the web material being hydroentangled at an entangling energy level in 
the range of 0.01-0.15 horsepower-hours per pound of web (0.0592 to 0.888 MJ/kg), the web material exhibiting 1 
an absorptive capacity of at least 500 percent. 

25 

14. A method of forming a nonwoven wipe material comprising the steps of forming a fiber dispersion comprising pulp 
fibers and at least five percent by weight of man-made fibers, adding to the dispersion from 0,01 to two percent 
by weight of a wet strength agent, forming a web of the fibers from the dispersion, hydroentangling the fibers within 
the web at an entanglement energy level up to 0.2 horsepower-hours per pound of web (up to 1 .184 MJ/kg), said 

30 energy being sufficient to impart to the web when dry an absorptive capacity of at least 450 percent. 

15. The method according to claim 14 wherein the web when dry has an absorptive capacity of at least 500 percent. 

16. The method of claim 14 or 15 wherein the amount of wet strength agent is within the range of 0.5-1 .3 percent by 
35 weight. 

17. The method of claim 14, 15 or 16 wherein the wet strength agent is a water-soluble reaction product of epichloro- 
hydrin and a polyamide. 

40 18. The method of claim 14, 15, 16 or 17 wherein the entanglement energy level is in the range of 0.01-0.15 horse- 
power-hours per pound of web (0.0592 to 0.888 MJ/kg). 

19. The method of claim 14, 15, 16, 17 or 18 wherein the man-made fibers are cellulosic fibers and comprise 5-30 
percent by weight of the total fiber content 

45 

20. The method of claim 14 or 15 wherein the pulp fibers comprise 70-95 percent by weight of the fiber content and 
the man-made fibers comprise 5-30 percent by weight of the fiber content, the wet strength agent is a water soluble 
reaction product of epichlorohydrin and a polyamide and the amount thereof is in the range of 0.5-1 .3 percent by 
weight, and the hydroentanglement energy level is in the range of 0.01-0.15 horsepower-hours per pound of web 

so (0.0592 to 0.888 MJ/kg). 



Patentanspruche 

55 1. Vlies-Wischmaterial, geeignet fur den NaBbereich im Haushalt und zur Korperpflegeverwendung, umfassend ein 
faseriges Bahnenmaterial von Zellstoffasern mit mindestens 5 Gew.-% Kunstfasem und 0 ( 01 bis 2 Gew.-% eines 
NaGfestigkeitsmittels, wobei die Fasern in dem Bahnenmaterial hydrodynamisch verwirbelt sind und das Bahnen- 
material eine Absorptionsfahigkeit von groBer als 450% zeigt. 
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2. Feuchtes Wischmaterial nach Anspruch 1, wobei der Anteil des NaBfestigkeitsmittels in dem Bereich von 0,1 bis 
1,5 Gew.-% liegt. 

3. Feuchtes Wischmaterial nach Anspruch 1, wobei der Anteil des NaBfestigkeitsmittels in dem Bereich von 0,5 bis 
5 1,3 Gew.-% liegt. 

4. Feuchtes Wischmaterial nach Anspruch 1 , 2 oder 3, wobei das NaBfestigkeitsmittel ein wasserldsliches Reakti- 
onsprodukt von Epichlorhydrin und einem Polyamid ist. 

10 5. Feuchtes Wischmaterial nach Anspruch 1, 2, 3 oder 4, wobei die Verwirbelung von einer GroBe ist, welche aus 
dem Verwirbelungsenergiepegel in dem Bereich von 0,002 bis 0,2 Pferdestarken-Stunden pro Pfund der Bahn 
(0,00118 bis 1,18 MJ/kg) resultiert. 

6. Feuchtes Wischmaterial nach Anspruch 5, wobei der Verwirbelungsenergiepegel in dem Bereich von 0,01 bis 0,15 
is Pferdestarken-Stunden pro Pfund der Bahn (0,0592 bis 0,888 MJ/kg) liegt. 

7. Feuchtes Wischmaterial nach einem der Anspruche 1 bis 6, wobei die Kunstfasern weniger als 50 Gew.-% des 
Gesamtfasergehaltes umfassen. 

20 8. Feuchtes Wischmaterial nach einem der Anspruche 1 bis 7, wobei die Kunstfasern regenerierte Zellulosefasern 
sind und 5 bis 30 Gew.-% des Gesamtfasergehaltes umfassen. 

9. Feuchtes Wischmaterial nach einem der Anspruche 1 bis 8, wobei die Zellstoffasern in der Bahn ausgewahtt sind 
aus der Gruppe, bestehend aus Holz-Naturfasem und Naturfasern nicht von Holz. 

25 

10. Feuchtes Wischmaterial nach einem der Anspruche 1 bis 9, wobei die Kunstfasern Zellulosefasern, z.B. Rayon- 
Fasern, sind. 

1 1 . Feuchtes Wischmaterial nach einem der Anspruche 1 bis 1 0, wobei das Basisgewicht des Materials in dem Bereich 
30 von 20-110 g/m 2 liegt und die Absorptionsfahigkeit mindestens 500% betragt. 

12. Feuchtes Wischmaterial nach Anspruch 11 , wobei das Basisgewicht in dem Bereich von 50-90 g/m 2 liegt und die 
Absorptionsfahigkeit mindestens 600% betragt. 

35 1 3. Vlies-Wischmaterial nach Anspruch 1 , umfassend ein Bah nenmate rial vollstandig aus Zellulosefasern, umfassend 
70-95 Gew.-% Zellstoffasern und 5-30 Gew.-% Rayon-Fasern und enthaftend 0,5-1,3 Gew-% eines NaBfestig- 
keitsmittels, wobei die Fasern in dem Bahnenmaterial bei einem Verwirbelungsenergiepegel in dem Bereich von 
0,01-0,15 Pferdestarken-Stunden pro Pfund der Bahn (0,0592 bis 0,888 MJ/kg) hydrodynamisch verwirbelt sind 
und wobei das Bahnenmaterial eine Absorptionsfahigkeit von mindestens 500% zeigt. 

40 

14. Verfahren zum Herstellen eines Vlies-Wischmaterials, umfassend die Schritte des Bildens einer Faserdispersion, 
welche Zellstoffasern und mindestens 5 Gew.-% Kunstfasern umfaBt, des Zugebens von 0,01 bis 2 Gew.-% eines 
NaBfestigkeitsmittels zu der Dispersion, des Bildens einer Bahn aus den Fasern von der Dispersion, des hydro- 
dynamischen Verwirbelns der Fasern in der Bahn bei einem Verwirbelungsenergiepegel von bis zu 0,2 Pferde- 

45 starken-Stunden pro Pfund der Bahn (von bis zu 1 , 1 84 MJ/kg), wobei die Energie ausreichend ist, der Bahn, sofern 

trocken, eine Absorptionsfahigkeit von mindestens 450% zu verleihen. 

15. Verfahren nach Anspruch 14, wobei die Bahn, sofem trocken, eine Absorptionsfahigkeit von mindestens 500% 
aufweist. 

so 

16. Verfahren nach Anspruch 14 oder 15, wobei der Anteil des NaBfestigkeitsmittels in dem Bereich von 0,5-1 ,3 Gew- 
% liegt. 

17. Verfahren nach Anspruch 14, 15 oder 16, wobei das NaBfestigkeitsmittel ein wasserlosliches Reaktionsprodukt 
55 von Epichlorhydrin und einem Polyamid ist. 

18. Verfahren nach Anspruch 14, 15, 16 oder 17, wobei der Verwirbelungsenergiepegel in dem Bereich von 0,01-0,15 
Pferdestarken-Stunden pro Pfund der Bahn (0,0592 bis 0,888 MJ/kg) liegt. 
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19. Verfahren nach Anspruch 14, 15, 16, 17 Oder 18, wobei die Kunstfasern Zellulosefasem sind und 5-30 Gew.-% 
des Gesamtfasergehaltes umfassen. 

20. Verfahren nach Anspruch 14 oder 15, wobei die Zellstoffasern 70-95 Gew.-% des Fasergehaltes und die Kunst- 
fasern 5-30 Gew.-% des Fasergehaltes umfassen, das NaBfestigkeitmittel ein wasserlosliches Reaktionsprodukt 
von Epichlorhydrin und einem Polyamid ist und die Menge davon in dem Bereich von 0,5-1,3 Gew.-% liegt und 
der Verwirbelungsenergiepegel in dem Bereich von 0,01 -0,15 Pferdestarken-Stunden pro Pfund der Bahn (0,0592 
bis 0,888 MJ/kg) liegt. 



Revendicatlons 



1 . Materiau non-tisse pour essuie-tout de type lingette destind a un usage domestique a l'6tat humide et a la toilette, 
comprenant un materiau de nappe fibreux a base de fibres de pate comprenant au moins 5 % en poids de fibres 

is syntttetiques et de 0.01 a 2 % en poids d'un agent resistant a I'etat humide, les fibres contenues dans le materiau 

de nappe etant hydroenchevdtrees et le materia u de nappe ptesentant une capacite absorbante sup6rieure a 450 

%. 

2. Materiau pour essuie-tout humide selon la revendication 1 , dans lequel I'agent resistant a I'etat humide est present 
20 en une quantite allant de 0,1 a 1 ,5 % en poids. 

3. Materiau pour essuie-tout humide selon la revendication 1 , dans lequel I'agent resistant a l'6tat humide est present 
en une quantite allant de 0,5 a 1 ,3 % en poids. 

25 4. Materiau pour essuie-tout humide selon la revendication 1 , 2 ou 3, dans lequel I'agent resistant a I'etat humide est 
un produit de la reaction de I'^pichlorhydrine et d'un polyamide, soluble dans I'eau. 

5. Materiau pour essuie-tout humide selon la revendication 1, 2, 3 ou 4, dans lequel I'enchevetrement est en une 
quantite resultant d'un niveau d'6nergie d'enchevetrement dans la gamme de 0,002 a 0,2 chevaux-heure par livre 

30 de nappe (0,00118 a 1.18 MJ/kg). 

6. Materiau pour essuie-tout humide selon la revendication 5, dans lequel le niveau d'6nergie d'enchevetrement est 
dans la gamme de 0,01 a 0,15 chevaux-heure par livre de nappe (0.0592 a 0,888 MJ/kg). 

35 7. Materiau pour essuie-tout humide selon I'une quelconque des revendications 1 a 6, dans lequel les fibres syntfte- 
tiques representent moins de 50 % en poids de la teneur en fibres totale. 

8. Materiau pour essuie-tout humide selon I'une quelconque des revendications 1 a 7, dans lequel les fibres synth6- 
tiques sont des fibres cellulosiques regene>6es et representent de 5 a 30 % en poids de la teneur en fibres totale. 

40 

9. Materiau pour essuie-tout humide selon I'une quelconque des revendications 1 a 8, dans lequel les fibres de p3te 
contenues dans la nappe sont choisies dans le groupe compose des fibres naturelles de bois et de non-bois. 

10. Materiau pour essuie-tout humide selon I'une quelconque des revendications 1 a 9, dans lequel les fibres synth6- 
45 tiques sont des fibres cellulosiques, par exemple, des fibres de rayonne. 

11. Materiau pour essuie-tout humide selon I'une quelconque des revendications 1 a 10, dans lequel le grammage du 
materiau est dans la gamme de 20 a 1 1 0 grammes par metre carre et sa capacite absorbante est d'au moins 500 %. 

50 12. Materiau pour essuie-tout humide selon la revendication 11, dans lequel le grammage est dans la gamme de 50 
a 90 grammes par metre carre et la capacite absorbante est d'au moins 600 %. 

13. Materiau non-tiss6 pour essuie-tout de type lingette selon la revendication 1 comprenant un materiau de nappe a 
base de fibres entierement cellulosiques comprenant de 70 a 95 % en poids de fibres de pate et de 5 a 30 % en 
55 poids de fibres de rayonne et contenant de 0,5 a 1 ,3 % en poids d'un agent resistant a I'etat humide, les fibres 

contenues dans le materiau de nappe etant hydroenchevdtrees a un niveau d'energie d'enchevetrement dans la 
gamme de 0,01 a 0, 1 5 chevaux-heure par livre de nappe (0,0592 a 0,888 MJ/kg), le materiau de nappe presentant 
une capacite absorbante d'au moins 500 %. 
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1 4. Proc6d6 pour former un mat6riau non-tiss6 pour essuie-tout comprenant les Stapes de formation d'une dispersion 
de fibres comprenant des fibres de pate et au moins 5 % en poids de fibres synthetiques. d'addition a la dispersion 
de 0,01 a 2 % en poids d'un agent resistant a l'6tat humide, de formation d'une nappe de fibres a partir de ia 
dispersion, d'hydroenchevetrement des fibres contenues dans ta nappe a un niveau d'energie d'enchevetrement 
pouvant aller jusqu'a 0,2 chevaux-heure par livre de nappe Qusqu'a 1 , 184 MJ/kg). ladite eYiergie 6tant suffisante 
pour confSrer a la nappe, quand elle est a l'6tat sec. une capacite absorbante d'au moins 450 %. 

15. Proc6d6 selon la revendication 14, dans lequel la nappe, quand elle est a l'6tat sec, a une capacity absorbante 
d'au moins 500 %. 

16. Procedd selon la revendication 14 ou 15, dans lequel I'agent resistant a l*6tat humide est present en une quantite 
de 0,5 a 1,3% en poids. 

17. Precede selon la revendication 14, 15 ou 16, dans lequel I'agent resistant a I'etat humide est un produit de la 
is reaction de l'6pichlorhydrine et d'un polyamide, soluble dans I'eau. 

18. Proc6d6 selon la revendication 14, 15, 16 ou 17, dans lequel le niveau d'energie d'enchevetrement est dans la 
gamme de 0,01 a 0,15 chevaux-heure par livre de nappe (0,0592 a 0,888 MJ/kg). 

20 1 9. Precede selon la revendication 1 4, 1 5, 1 6, 1 7 ou 1 8, dans lequel les fibres synthetiques sont des fibres cellulosiques 
et represented de 5 a 30 % en poids de la teneur en fibres total e. 

20. Proc6d6 selon la revendication 1 4 ou 15, dans lequel les fibres de pate represented de 70 a 95 % en poids de la 
teneur en fibres et les fibres syntheliques represented de 5 a 30 % en poids de la teneur en fibres, I'agent resistant 
25 & |'6tat humide est un produit de la reaction de l'6pichlorhydrine et d'un polyamide, soluble dans I'eau, et il est 

utilise en une quantity allant de 0,5 a 1,3 % en poids, et le niveau d'energie d'hydroenchevetrement est dans la 
gamme de 0.01 a 0,15 chevaux-heure par livre de nappe (0,0592 a 0,888 MJ/kg). 
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